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Health professionals are to play an essential and effective role in tobacco control. Toombak
is a popular form of smokeless tobacco, locally made and used among Sudanese. It is asso-
ciated with oral and systemic health hazards, particularly oral cancer. This study was set out
to assess health professions students’ perception of their status as future role models for
their patients and the public regarding Toombak use cessation and to explore socio-cogni-
tive covariates of perceived role model status.
Materials and methods
A cross-sectional study was conducted in 2013–2014 using a self-administered question-
naire among health professions students enrolled in Medicine, Pharmacy, Dentistry and
Nursing colleges in Khartoum state, Sudan. A total of 1530 participants were recruited from
colleges using a cluster stratified sampling procedure.
Results
The majority of the participants (88.2%) were 19–22 year old, females showed predomi-
nance (66.1%). Most of the participants (69.7%) scored good knowledge of Toombak-
related therapies. The majority (97%) had a positive attitude towards banning Toombak use
in public. Half of the participants (50.4%) confirmed availability of Toombak control policy in
their college, while 66% reported receiving training in Toombak cessation. Only 9.2% of the
participants reported that they have ever used Toombak; among them, 69.5% were current
daily users. Less than half (47.8%) reported a positive perception of their status as a role
model. Logistic regression model revealed that tobacco cessation training, availability of col-
lege policy and positive attitudes towards banning Toombak use in public were strong pre-
dictors of with a positive perception of role model status.
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Conclusion
Imposing Toombak control policies within colleges combined with formal training in cessa-
tion methods, would reinforce the positive perception of health professions students as a
role model, particularly the students themselves seem to be ready for such systematic
training.
Introduction
The tobacco epidemic is one of the main public health problems the world has ever met [1]. It
is estimated that more than 300 million adults in 70 different countries use a form of smokeless
tobacco (SLT); the overwhelming majority (250 million) are in low and middle-income coun-
tries (LMIC) [2]. The burden of diseases due to use of SLT is estimated to be more than six mil-
lion DALYs (Disability- Adjusted Life Years) and over a quarter of a million deaths occur each
year [3]. Cessation of tobacco use reduces its harmful effects, namely; blood pressure, the risk
of coronary heart diseases and stroke, improves lung function and increases life expectancy
[4].
Toombak is a form of SLT locally made and consumed in Sudan. It is used as an oral snuff
and is made from finely grounded leaves of Nicotiana rustica. Toombak has the highest level of
nicotine and carcinogens such as tobacco-specific nitrosamines (TSNAs) and nicotine-derived
nitrosamine ketone (NNK) levels which are 50–100 times greater than the maximum concen-
tration found among other tobacco products in other parts of the world [5, 6]. It is etiologically
related to oral diseases such as dental caries, periodontal disease, and may eventually result in
tooth loss [7–9]. In Sudan, several epidemiologic studies have shown a significant association
between Toombak use and oral cancer [10–12]
World Health Organization (WHO) defined health professionals to include “physicians,
nurses, midwives, dentists, psychologists, psychiatrists, pharmacists, chiropractors and other
health-related professionals” [13]. Health professionals can act as a role model for their
patients in prevention and tobacco cessation and are in a position to help their patients by giv-
ing advice and guidance [14, 15].
Health professionals’ role model status is determined by the fact that they are recognised to
be health experts and the most knowledgeable than patients and society [13]. They are
expected to act on the basis of this knowledge and furthermore, to advocate for the health of
their patients and community [16]. It is confirmed that the chances of tobacco cessation
increase after counselling by health professionals [17].
Perceptions of health professionals of their status as a role model for their patients in
tobacco cessation and prevention may be reflected by their attitudes towards tobacco use, and
by their advice to patients and the public about tobacco cessation and prevention [18, 19]. This
perception of role model status is strongly influenced by the specialized training health profes-
sionals have received during the study period [20]. Evidence suggests that formal training on
tobacco cessation play an important role to shape the attitudes of health professions students
(HPS) towards tobacco cessation and improve their contribution to tobacco control [21].
WHO support the inclusion of tobacco cessation programs in health-education and ser-
vices, and that all health providers should become advocates for tobacco control [22]. World-
wide, few HPS reported having received formal training in tobacco cessation, while the
majority believed that such training is required [15, 23–26]. In Sudan, HPS who reported hav-
ing received formal training about Toombak cessation in their curricula ranged from 5.8%
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(Pharmacy students), 31.6% (Medical students, 28.1% (Dental students), to 53.6% (Nursing
students) [27].
Whereas previous research has explored HPS’ attitudes towards and use of tobacco, few
studies have considered the use of Toombak and HPS perception of themselves as role models
for their patients and public in Toombak cessation activities. Thus, more information is
needed to focus on the use of Toombak, as it is used by almost 38% of the Sudanese people
[28]. This study aimed to assess the perception of the HPS and their status as future role mod-
els for the patients and the public regarding Toombak use cessation and to explore socio-cog-
nitive covariates of the perceived role model status.
Materials and methods
A cross-sectional study was conducted using a self-administered questionnaire among HPS
enrolled in Medicine, Pharmacy, Dentistry and Nursing colleges in Khartoum state, Sudan,
during 2013–2014.
Sampling procedures
In Khartoum state, a total of about 20,000 health professions students were enrolled in 55 col-
leges during the study period. There are 18 colleges offering medical degree, 15 offering phar-
macy degree, 13 offering dental degree, and nine offering nursing degree [29]. Using cluster
stratified sampling procedures, the colleges (clusters) were stratified by discipline (Medicine,
Pharmacy, Dentistry and Nursing) and each discipline stratified by type (public/private) and
then by gender (male/female) proportion to the size of the stratum. Using simple random pro-
cedure eight colleges were selected. It has been estimated that the eight colleges (one public
and one private for each discipline), would provide the sample size that had been calculated
beforehand which amounts to 1442 students consisting of; 735 Medicine students, 375 Phar-
macy students, 173 Dentistry students and 159 Nursing students. Third-year students in the
selected colleges were invited to participate, a total of 1530 students were recruited. Eligibility
criteria required was the presence of the third-year students at the time of the study and having
signed an informed consent form.
Data collection
The questionnaire and study information sheet were administered in English as it is the lan-
guage used for teaching among the HPS in Sudan. A brief introduction to the research objec-
tives was provided by the researcher. No personal identifying information was obtained and
therefore the individual responses were kept anonymous.
The questionnaire used in this study was based on the Global Health Professional Students
Survey (GHPSS) questionnaire. The GHPSS is a college-based survey of 3rd-year students pur-
suing degrees in Medicine, Pharmacy, Dentistry, Nursing and other health professions, that
has been developed by the WHO, the Centres for Disease Control and Prevention (CDC,
USA) in 2005 [30]. The final form of the questionnaire is divided into five areas: Demographic
characteristics (3 items), knowledge of Toombak-related therapies (2 items), Toombak cessation
training information and college policy (6 items), perceived role of health professions students (4
items) and attitudes toward the Toombak control (3 items), and Toombak use (2 items). A pilot
study was carried out among 150 HPS (included in the study). Accordingly, no further major
changes were made to the questionnaire.
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Questions and variables
Demographic characteristics includes gender, age group, type of study. Knowledge of
Toombak cessation therapies was measured by two questions “have you ever heard of using nic-
otine replacement therapies in tobacco”; “have you ever heard of using antidepressants in
tobacco cessation programs”; using response options (1) “yes”; (2) “no”; (3) “I don’t know”.
The original categories were recoded into (0) “no” (including original responses 2, 3); (1) “yes”
(including original responses 1). A sum variable labelled “knowledge of Toombak cessation
therapy” (r (0.38), p<0.01) was constructed from the two questions (0–2). This sum was
recoded into (0) no knowledge (including original categories 0); (1) good knowledge (includ-
ing original categories 1, 2).
Toombak cessation training at college was measured by five questions; “during your college
training, have you ever received any formal training in Toombak cessation approaches to use
with patients”; “did you taught in any of your classes about the health hazards of Toombak”;
“did you discuss in any of your classes the reasons why people use Toombak”; “did you learn
that it is important to record Toombak use history as part of a patient’s general medical his-
tory”; “did you learn that it is important to provide educational materials to support Toombak
cessation to patients who want to quit Toombak”. Using response options (1) “yes”; (2) “no”;
(3) “I don’t know”; the original categories were recoded into (0) no training (including original
categories 2, 3); (1) yes, there is training (including original categories 1). A sum variable
labelled “Toombak cessation training at college” (Cronbach’s α = 0.94) was constructed from
the five questions (0–5) and recoded into (0) no training (includes 0); (1) yes, there is training
(including original categories 1, 2, 3, 4, 5).
One question measured availability of college policy; “does your school have an official pol-
icy banning Toombak use in school buildings and clinics”; using response options (1) “yes, for
school buildings only”; (2) “yes, for clinics only”; (3) “yes, for both school buildings and clin-
ics”; (4) “no official policy”; the original categories were recoded into (0) no (including initial
response 4); (1) yes (including initial responses 1, 2, 3).
Three questions measured attitude towards banning Toombak use in public; “should Toom-
bak sales to adolescents (persons younger than 18 years old) be banned”; “should Toombak be
banned in restaurants” and “should Toombak be banned in parties”; using response options
(1) “yes”; (2) “no”; (3) “I don’t know”; the original categories were recoded into (0) “negative
attitude” (including initial responses 2, 3); (1) “positive attitude” (including initial response 1).
A sum variable “attitude towards banning Toombak use in public” (Cronbach’s α = 0.88) was
constructed from the three question (0–3) and recoded into (0) positive attitude (including
original categories 0); (1) negative attitude (including original categories 1, 2, 3).
Ever users of Toombak mean having used Toombak at least once or twice in their life. Cur-
rent users of Toombak were defined as having used Toombak at least once in the last 30 days
either daily or near-daily [31].
Ever use of Toombak was measured by one question; “have you ever tried or experimented
with Toombak, even one or two snuffs” using response options (1) “yes”; (2) “no”.
Health professions students’ perception of their status as future role models in Toombak cessa-
tion was measured by four questions; “do health professionals serve as “role models” for their
patients and the public”; “should health professionals routinely advise their patients to quit
Toombak”; “do health professionals have a role in giving advice or information about Toom-
bak cessation to patients”; “are patients’ chances of quitting Toombak increase if a health pro-
fessional advises him or her to quit”. Using response options (1) “yes”; (2) “no”; (3) “I don’t
know”; the original categories were recoded into (0) negative perception (including original
responses 2, 3); (1) positive perception (including original response 1). A sum variable
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“perceived role model” (Cronbach’s α = 0.90) was constructed from the four question (0–4)
and recoded into (0) negative perception (including original categories 0, 1, 2, 3); (1) positive
perception (including original categories 4) [32].
Statistical analyses
Data were analysed using the Statistical Package for the Social Science, version 20 (IBM SPSS
Statistics). Descriptive analyses were performed using frequencies and percentages. Cross-tab-
ulation using Chi-square, Odds Ratio (OR), and Confidence Interval (CI) assessed bivariate
relationships between the dependent variable (perceived role model) and all independent vari-
ables. Multiple variable analysis was conducted using logistic regression with those indepen-
dent variables that showed significant associations with the outcome variable in the bivariate
analysis. Estimates were presented as OR and 95% CI, in addition to Nagelkerke’s (R2) to the
level of explanation in the variance of the model.
Ethical consideration. Ethical approval was obtained from Directorate of Research, Min-
istry of Health, Khartoum state. The Directorate reference was No. WKH/WS/AA/
AB.18.09.2013. Written informed consent was attained from the participating students and the
participation was voluntary and anonymous.
Results and discussion
A total of 1530 HPS participated in the present study. Among the participants, 41.3% were in
Medicine, followed by Pharmacy (29.7%), Nursing (14.8%) and Dentistry (14.2%). The major-
ity of the students (88.2%) were 19–22 years. The gender distribution showed a predominance
of females (66.1%), and this was the trend in all subgroups except for medical students
(Table 1).
Most of the participants (69.7%) scored good knowledge of Toombak-related therapies.
Almost all of the participants (97%) reported positive attitude towards banning Toombak use
in public. Half of the participants (50.4%) confirmed availability of Toombak control policy in
their college, while 66% reported receiving training in Toombak cessation.
Only 9.2% of the participants reported that they have ever used Toombak; among them,
69.5% were current daily Toombak users. The highest frequency of Toombak use was among
Medicine students (53.6%) and the lowest was among Nursing students (4.3%).
Almost half of the participants (47.8%) reported a positive perception of their status as a
role model for their patients and the public regarding Toombak cessation. Among Nursing
and Medicine students, Pharmacy and Dentistry students were 52.9%, 53%, 40.3% and 42.9%,
respectively. Furthermore, most of the students (82.4%) believed that there is an increase in
the chances of quitting tobacco if a health professional advises his/her patients to quit. The
Table 1. Sample profile: Socio-demographic distribution % (n) of participants in each health professional sub-group.
Characteristics Medicine Pharmacy Dental Nursing Total
Subgroup 41.3% (632) 29.7% (455) 14.2% (217) 14.8% (226) 100% (1530)
Age group
(15–18) years 20.6% (122) 4.4% (18) 11.6% (24) 1% (2) 11.8% (166)
(19–22) years 79.4% (470) 95.6% (394) 88.4% (183) 99% (197) 88.2% (1224)
Gender
Female 48.6% (302) 25.2% (114) 77.8% (168) 85.3% (192) 66.1% (1001)
Male 51.4% (319) 74.8% (455) 22.2% (48) 14.7% (33) 33.9% (514)
https://doi.org/10.1371/journal.pone.0210837.t001
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majority of the participants (75.6%) perceived that health professionals have a role in giving
advice about Toombak cessation to their patients (Fig 1).
As shown in Table 2, a statistically significant difference in reporting a positive perception
of their role model status among students confirming positive attitude towards banning
Toombak use in public (48.6% versus 18.6%, p< 0.001), training on Toombak cessation
(51.5% versus 43.4%, p�0.001), and availability of college policy (51.2% versus 44%, p�0.001)
compared to their counterparts.
Perceived status as a role model was regressed on age, gender, attitude towards banning
Toombak use in public, training on tobacco cessation and availability of college policy. This
model revealed a Nagelkerke’s R2 of 0.022, explaining 2.2% of the variance perceived role
model status. The final model indicated that tobacco cessation training, availability of college
policy and attitudes towards banning Toombak use in public were significantly associated with
a positive perception of role model status. As shown in Table 3, students who did confirm
training on tobacco cessation were more likely to have a positive perception of role model sta-
tus as compared to their counterparts. Students with reported college policy had a higher likeli-
hood reporting positive perception of their role model compared to those with no college
policy. Finally, students who had a positive attitude towards banning Toombak use in public
were more likely to perceive a positive role model status (OR 1.26, CI 1.00–1.59), (OR 1.25, CI
0.99–1.58) and (OR 3.45, CI 1.38–8.61), respectively (Table 3).
Discussion
This study was carried out to investigate Sudanese HPS’ perceived status as a role model in
Toombak control and its possible covariates. It revealed that less than half of the participants
reported a positive perception regarding HPS’ role model status in Toombak cessation. More-
over, perceived role model status was associated with their attitudes towards banning Toom-
bak use in public, the availability of training and college policy about tobacco control.
The findings of this study showed a lower percentage of students confirmed a positive per-
ception of their role model status in Toombak cessation than a recent study by Sreeramareddy
[33], in which 70% of the students globally agreed that health professionals are role models in
tobacco cessation to their patients and public. In addition, previous studies in Sudan showed
that between 62–75% of HPS had a positive perception of being a role model to their patients
Fig 1. Frequency and percentages % (n) of students’ perceived status as a role model in Toombak cessation by
health professions students.
https://doi.org/10.1371/journal.pone.0210837.g001
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and public in tobacco cessation [27]. This finding may predict the role these students might
play in Toombak control in the future, as it highlights a critical behavioural conceptual aspect
as the evidence available confirmed that the success of any tobacco cessation program depends
on the involvement of the healthcare personnel and it is associated with their positive percep-
tion towards their role in tobacco cessation [34–36].
One of the important covariates of a positive perception of role model status in this study is
the formal training included in the curriculum of HPS. A total of 44% of the HPS reported no
formal training in tobacco cessation in the curriculum. This finding is in accordance with sev-
eral studies confirming that the lack of enough formal training is a widespread problem [33,
37–39]. The inclusion of tobacco cessation in the curriculum of the medical schools in low-
income countries is faced with multiple barriers, such as lack of available teaching time, staff
and financial resources, limited knowledge of the teachers in this field, no plans and organiza-
tional problems such as inflexibility of medical curricula to introduce new topics [26, 40].
Tobacco training programs can improve knowledge of tobacco cessation advice giving as well
as attitudes, behavioural change and skills among HPS [41, 42].
This study reported disparities among the HPS formal training of Toombak cessation, as a
higher percentage of Nursing students reported to have formal training than their counterpart
in other colleges. This is consistent with 2007 GHSPS in Sudan [27]. The disparity in formal
training among different categories of HPS was reported in other studies e.g. In Greece, the
pharmacy students were reported the least trained group [25]. Therefore, a multidisciplinary
Table 2. Percentages, OR and CI of perceived positive role model status by demographic characteristics, formal
training, college policy, Toombak use, knowledge and attitudes towards Toombak cessation.
Characteristics Positively perceived status as role model % (n) OR (CI)
Age group
(15–18) years 41.2 (66) 1
(19–22) years 48.4 (585) 1.33 (0.95–1.86)
Gender
Female 47.3 (462) 1
Male 48.1 (238) 11.03 (0.83–
1.27)
Knowledge about Toombak cessation
therapy
Poor knowledge 47.3 (207) 1
Good knowledge 48 (489) 1.03 (0.82–1.29)
Attitude towards Toombak use in public
Negative attitude 18.6 (18) 1
Positive attitude 48.6 (691)�� 4.13 (1.90–8.96)
Training on Tobacco cessation
No 43.4 (272) 1
Yes 51.5 (416)�� 1.38 (1.12–1.71)
Availability of college policy
No 44 (305) 1
Yes 51.2 (362)�� 1.33 (1.08–1.64)
Toombak use
Non- users 48 (648) 1
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effort from all healthcare workers would to be the best target, Future dentists; pharmacists
may, therefore, be ideally placed to work with other health workers in helping to reduce the
burden of tobacco use among patients [43].
This study reporetd that students who did agree with having a positive attitude towards
banning Toombak use in public places, were most likely to have a positive perception of their
status as a role model. Studies have reported attitudes towards tobacco ban, associated with
their knowledge of harmful effects of tobacco use, and their own status of using tobacco were
important factors in shaping their perception as a role model [44]. In addition, this may be
explained by health behavioural models, which argue that an individual’s beliefs may lead to
certain attitudes and consequently to certain behaviours regarding the same health issue [45].
This study has various limitations; firstly, it focuses on third-year HPS, which has not had
considerable contact with patients as the clinical education usually, starts during the third year
of their professional education. Their perceptions might change over time. Secondly, the data
are a self-reported, which can be subject to problems such as social desirability and recall bias.
To cope with such potential bias, all measures to ensure the anonymity of the respondents and
to keep the study anonymous was assured. The major strengths of this study are the use of a
large, broadly representative sample of students from institutes in Khartoum, Sudan. The reli-
ability of the questionnaire aligns with the GHPSS used before in Sudan. consistent evidence
indicates that results obtained from such data are reliable [46]. In addition to high Cronbach’s
α reliability test ranges (0.88–0.94).
The findings of this study may have direct implications for health education and the
involvement of Sudanese health professions in the promotion of tobacco control. This study
reports the influence of various factors on positive perceptions of HP students regarding their
status as a role model for tobacco control in Sudan. Further research will be needed to confirm
these findings, and determine whether these findings can be used to advocate the need to
mould HPS perceptions.
Table 3. Health professions students’ perceived role model status regressed on formal training, availability of col-
lege policy, and attitude towards use of Toombak in public (OR, CI).
Characteristics Role model OR (95% CI)
Age group
(15–18) years 1




Training on Tobacco cessation
No 1
Yes 1.26 (1.00–1.59)�
Availability of college policy
No 1
Yes 1.25 (0.99–1.58)�
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Conclusions
Imposed Toombak control policies within colleges combined with formal training in cessation
methods, would reinforce the positive perception of HPS towards their status as role models to
their patients and public towards Toombak control, particularly the students themselves seem
to be ready for such systematic training. Thus, health colleges in Sudan should be encouraged
to incorporate Toombak-related issues in curricula, and to design and implement training
programs for HPS that will enable them to develop the basic skills and capacity to provide
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13. Chido-Amajuoyi OG, Mantey DS, Clendennen SL, Pérez A. Association of tobacco advertising, promo-
tion and sponsorship (TAPS) exposure and cigarette use among Nigerian adolescents: implications for
current practices, products and policies. BMJ Glob Health. 2017 2(3):e000357. https://doi.org/10.1136/
bmjgh-2017-000357 PMID: 29082014
14. Edwards R. The problem of tobacco smoking. BMJ 2004 Jan 24; 328(7433):217–19. https://doi.org/10.
1136/bmj.328.7433.217 PMID: 14739193
15. Warren C, Sinha D, Lee J, Lea V, Jones N, Asma S. Tobacco use, exposure to secondhand smoke,
and cessation counseling training of dental students around the world. J Dent Educ. 2011 Mar; 75
(3):385–405. PMID: 21368263
16. Gruen RL, Pearson SD, Brennan TA. Physician-citizens—public roles and professional obligations.
Jama 2004 Jan; 291(1):94–8. https://doi.org/10.1001/jama.291.1.94 PMID: 14709581
17. Stead LF BD, Preciado N, Sanchez G, Hartmann-Boyce J, Lancaster T. Physician advice for smoking
cessation. Cochrane Database of Systematic Reviews 2013, Issue 5 Art No: CD000165 https://doi.org/
10.1002/14651858CD000165pub4 2013.
18. Ferketich AK, Gallus S, Colombo P, Fossati R, Apolone G, Zuccaro P, et al. Physician-delivered advice
to quit smoking among Italian smokers. Am J Prev Med. 2008 July; 35(1):60–3. https://doi.org/10.1016/
j.amepre.2008.03.022 PMID: 18482820
19. Nawi N, Prabandari YS, Padmawati RS, Okah F, Haddock CK, Nichter M, et al. Physician assessment
of patient smoking in Indonesia: a public health priority. Tob control. 2007 Jun; 16(3):190–6. https://doi.
org/10.1136/tc.2006.018895 PMID: 17565139
20. Brown G, Manogue M, Rohlin M. Assessing attitudes in dental education: is it worthwhile? Br Dent J.
2002 Dec 21; 193(12):703–7. https://doi.org/10.1038/sj.bdj.4801665 PMID: 12529727
21. Armstrong GW, Veronese G, George PF, Montroni I, Ugolini G. Assessment of Tobacco Habits, Atti-
tudes, and Education Among Medical Students in the United States and Italy: A Cross-sectional Survey.
J Prev Med Public Health 2017; 50(3):177–87. https://doi.org/10.3961/jpmph.15.061 PMID: 28605889
22. Paynter J, Edwards R. The impact of tobacco promotion at the point of sale: a systematic review. Nico-
tine Tob Res. 2009 11(1):25–35. https://doi.org/10.1093/ntr/ntn002 PMID: 19246438
23. Dumitrescu A, Ibric S, Ibric-Cioranu V. Opinions of Romanian Dental Students Toward Tobacco Use
Interventions in the Dental Setting. J Cancer Educ 2016.March; 31(1):172–80. https://doi.org/10.1007/
s13187-015-0855-7 PMID: 26007635
24. Balappanavar AY, Sardana V, Gupta P. Nationwide Survey of Fifth-Year Dental Students’ Perceptions
About Tobacco Prevention, Control, and Curriculum in India. J Dent Educ. 2013 Oct; 77(10):1384–93.
PMID: 24098044
25. Barbouni A, Hadjichristodoulou C, Merakou K, Antoniadou E, Kourea K, Miloni E, et al. Tobacco use,
exposure to secondhand smoke, and cessation counseling among health professions students: Greek
data from the global health professions student Survey (GHPSS). Int J environ Res public Health. 2012
Jan; 9(1):331–42. https://doi.org/10.3390/ijerph9010331 PMID: 22470295
26. Richmond R, Zwar N, Taylor R, Hunnisett J, Hyslop F. Teaching about tobacco in medical schools: a
worldwide study. Drug Alcohol Rev. 2009 Sep; 28(5):484–97. https://doi.org/10.1111/j.1465-3362.
2009.00105.x PMID: 19737207
Health professions students’ perception of their role model status in Toombak cessation
PLOS ONE | https://doi.org/10.1371/journal.pone.0210837 February 7, 2019 10 / 11
27. WHO. Global Health Professions Student Survey fact sheets and country reports. http://www.emro.
who.int/fr/tobacco/gtss-matrix/ghpss-factsheets-reports.html. Accessed on 22 December 2018.
28. Ahmed HG. Survey on knowledge and attitudes related to the relation between tobacco, alcohol abuse
and cancer in the northern state of Sudan. Asian Pac J Cancer Prev 2013 April; 14(4):2483–6. PMID:
23725160
29. Moore L, Roberts C, Tudor-Smith C. School smoking policies and smoking prevalence among adoles-
cents: multilevel analysis of cross-sectional data from Wales. Tobacco control. 2001; 10(2):117–23.
https://doi.org/10.1136/tc.10.2.117 PMID: 11387531
30. CDC. Global Tobacco Survielance System Data (GTSSData). https://nccd.cdc.gov/
GTSSDataSurveyResources/Ancillary/Documentation.aspx?SUID=3&DOCT=1. Accessed 3 October
2018.
31. International Agency For Research on Cancer. Smokeless tobacco and some tobacco-specific N-itro-
samines. IARC Working Group on the Evaluation of Carcinogenic Risks to Humans. IARC Monogr Eval
Carcinog Risks Hum 2007, 89:1–592. PMID: 18335640
32. Aslam SK, Zaheer S, Shafique K. Health professional students’ perceptions regarding their role in
tobacco control: findings from the Global Health Professional Students Survey, Pakistan, 2011. Subs
Abuse Treat Prev Policy. 2014 Jun 23; 9:25.
33. Sreeramareddy C, Ramakrishnareddy N, Rahman M. P1. 01–018 Tobacco Use and Perceptions about
Cessation Training among Health Professions Students: Estimates by Countries and WHO Regions. J
Thorac Oncol. 2017; 12(1):S459.
34. Jaén CR, Benowitz NL, Curry SJ, Parsippany N, Kottke TE, Mermelstein RJ, et al. A clinical practice
guideline for treating tobacco use and dependence: 2008 update. Am J Prev Med. 2008 Aug; 35
(2):158–76. https://doi.org/10.1016/j.amepre.2008.04.009 PMID: 18617085
35. Abdullah AS, Zhou J, Huang D, Lu S LS, VC P. Peer reviewed: smoking status and cessation counsel-
ing practices among physicians, Guangxi, china, 2007. Prev Chronic Dis. 2007; 2010:7.
36. Richmond R. Physicians can make a difference with smokers: evidence-based clinical approaches. Inte
J Tubercu Lung Dis. 1999 Feb; 3(2):100–12.
37. Warren CW, Sinha DN, Lee J, Lea V, Jones NR. Tobacco use, exposure to secondhand smoke, and
training on cessation counseling among nursing students: cross-country data from the Global Health
Professions Student Survey (GHPSS), 2005–2009. Int J Environ Res Public Health. 2009. Oct; 6
(10):2534–49. https://doi.org/10.3390/ijerph6102534 PMID: 20054453
38. La Torre G, Kirch W, Bes-Rastrollo M, Ramos R, Czaplicki M, Gualano MR, et al. Tobacco use among
medical students in Europe: results of a multicentre study using the Global Health Professions Student
Survey. Public health. 2012 Feb; 126(2):159–64. https://doi.org/10.1016/j.puhe.2011.10.009 PMID:
22177582
39. Yang T, Yu L, Bottorff JL, Wu D, Jiang S, Peng S, et al. Global Health Professions Student Survey
(GHPSS) in tobacco control in China. Am J Health Behav. 2015; 39(5):732–41. https://doi.org/10.5993/
AJHB.39.5.14 PMID: 26248182
40. Chatkin J, Chatkin G. Learning about smoking during medical school: are we still missing opportunities?
Inte J Tuberc Lung Dis. 2009 Apr; 13(4):429–37.
41. Ye L, Goldie C, Sharma T, John S, Bamford M, Smith PM, et al. Tobacco-nicotine education and train-
ing for health-care professional students and practitioners: a systematic review. Nicotine Tob Res. 2017
Mar 29. https://doi.org/10.1093/ntr/ntx072 PMID: 28371888
42. Fiore MC, Croyle RT, Curry SJ, Cutler CM, Davis RM, Gordon C, et al. Preventing 3 million premature
deaths and helping 5 million smokers quit: a national action plan for tobacco cessation. Am J Public
Health. 2004 Feb; 94(2):205–10. PMID: 14759928
43. Smith DR, Leggat PA. An international review of tobacco smoking in the medical profession: 1974–
2004. BMC Public Health. 2007; 7(1):115.
44. Koh HK, Alpert HR, Judge CM, Caughey RW, Elqura LJ, Connolly GN, et al. Understanding worldwide
youth attitudes towards smoke-free policies: an analysis of the Global Youth Tobacco Survey. Tob Con-
trol. 2011 May; 20(3):219–25. https://doi.org/10.1136/tc.2010.038885 PMID: 21270072
45. Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Process. 1991 Dec; 50(2):179–211.
46. Brener ND KL, McManus T, Kinchen SA, Sundberg EC, Ross JG. Reliability of the 1999 youth risk
behavior survey questionnaire. J Adolesc Health. 2002; 31:336–42. PMID: 12359379
Health professions students’ perception of their role model status in Toombak cessation
PLOS ONE | https://doi.org/10.1371/journal.pone.0210837 February 7, 2019 11 / 11
